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How to measure the need for transition to
adult services among young people with
Attention Deficit Hyperactivity Disorder
(ADHD): a comparison of surveillance
versus case note review methods
Helen Eke1* , Astrid Janssens1,7, Johnny Downs3, Richard M. Lynn4, Cornelius Ani2,5,6 and Tamsin Ford1,2
Abstract
Background: Health services have not provided adequate support for young people with long term health
conditions to transfer from child to adult services. National Institute of Health and Care (NICE) guidance on
transition has been issued to address these gaps. However, data are often sparse about the number of young
adults who might need to transition. Using Attention Deficit Hyperactivity Disorder (ADHD) as an exemplar, this
study used an existing surveillance system and a case note review to capture the incidence of the transition
process, and compared and contrasted the findings.
Methods: The Child and Adolescent Psychiatry Surveillance System (CAPSS) was used to estimate the incident
transition of young people with Attention Deficit Hyperactivity Disorder (ADHD) from child to adult services. This
involves consultant child and adolescent psychiatrists from the United Kingdom (UK) and Republic of Ireland (ROI)
reporting relevant young people as they are seen in clinics. In parallel, a case note review was conducted using the
Maudsley Biomedical Research Centre (BRC) Clinical Records Interactive Search (CRIS). The study period ran for
twelve months with a nine month follow up to see how the transition proceeded.
Results: CRIS identified 76 cases in the study period, compared to 18 identified using surveillance via CAPSS.
Methodological issues were experienced using both methods. Surveillance issues; eligibility criteria confusion,
reporting errors, incomplete questionnaires, difficulties contacting clinicians, and surveillance systems do not cover
non-doctors and psychiatrists who are not consultants. Case note review issues using CRIS included the need for
researchers to interpret clinical notes, the availability and completeness of data in the notes, and data limited to the
catchment of one particular mental health trust.
Conclusions: Both methods demonstrate strengths and weaknesses; the combination of both methods in the
absence of strong routinely collected data, allowed a more robust estimate of the level of need for service planning
and commissioning.
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Background
Several studies, government documents and policy
guidelines highlight the difficulty that young people face
who require a transition from child to adult services [1].
Transition between services is particularly difficult for
young people with Attention Deficit Hyperactivity
Disorder (ADHD) [1]. Two types of transition can be
conceptualised; developmental when a child moves from
adolescence to adulthood, and situational, moving from
one service to another [1]. In the current paper, the term
transition refers to a situational transition between child
and adult mental health services, however this is driven
by young people reaching a developmental transition.
There is currently limited evidence available on the need
for transition between services for young people with
long term health conditions who require ongoing care.
A case note review study would most commonly be used
to capture the transition process; however it suffers from
limitations such as requiring intensive researcher or
clinician time, being very localised in focus, and the
availability and quality of data are dependent on the
clinician who records it [2–4]. This paper reports on
two existing methods that have been adjusted to esti-
mate the national need for young people with ADHD to
transition to adult services; they were a surveillance
system and an electronic case note review method.
Paediatric surveillance studies have traditionally focussed
on the incidence of rare conditions [5], however the
current study focussed on the incidence of transition
between child and adult services for young people with
ADHD as an event or process as opposed to the inci-
dence of ADHD as a condition. ADHD itself is not rare;
it is one of the most common long term conditions
managed by child and adolescent mental health service
(CAMHS) and community paediatric services [6].
The prevalence of ADHD is estimated at approxi-
mately 5% [7], and population based studies suggest that
15% of those with childhood ADHD still meet the full
diagnostic criteria for the disorder at age 25 [8]. How-
ever, existing research suggests a seamless transition
process between child and adult services happens much
less often than can be expected based on adult preva-
lence rates [9]. Two previous studies [1, 10] have
reviewed case notes narratively to identify transition
cases between CAMHS and adult mental health services
(AMHS) over a twelve month period. The first study
identified an average of 12 cases of neurodevelopmental
disorder per CAMHS team that were eligible for transi-
tion in one year, but 40% were not referred to any adult
service, and only 67% of those referred actually made the
transition [1, 11]. The study was based on a limited
number of health trusts in England and identified neuro-
developmental cases in general, not ADHD specifically.
The second study focussed on ADHD cases in Ireland,
and identified 20 patients from four CAMHS teams that
required a transition. No cases were directly transitioned
to AMHS; they were either retained by CAMHS, re-
ferred to a private service, or discharged to their General
Practitioners (GP) [10]. Extrapolating from epidemio-
logical studies can be helpful in the estimation of popu-
lation level need, but does not necessarily provide
information about service access and service-level need,
and may not be relevant to populations other than those
studied. An existing prospective North American longi-
tudinal study used assessment at three time points from
age 9 to 30 years, as a method to quantify patterns of
transitions, and it was found that ADHD in particular
showed a strong continuity across the transition from
adolescence to adulthood [12]. Studies of long term con-
ditions such as ADHD rarely follow participants across
developmental transitions [13] and national empirical
data on the number of young people that wish to access
ongoing care for ADHD in adulthood, or the number
that successfully and seamlessly access follow up care in
early adulthood, is sparse. This hampers commissioning
and provision of services for this group.
The current paper describes how two existing methods
were adjusted to assess the need for transition between
child and adult services for those with ADHD at a na-
tional level; it evaluates how feasible and transferable
these methods were to quantify and capture the need for
transition or other rare events or processes in health
services. To estimate incident service need for young
people with ADHD to transition to an adult service we
used a paediatric surveillance methodology, in particular
the Child and Adolescent Psychiatry Surveillance System
(CAPSS), and an electronic clinical case note search
using the Maudsley Biomedical Research Centre (BRC)
Clinical Records Interactive Search (CRIS) [14].
Methods
This study was part of a larger National Institute of
Health Research (NIHR) funded project on transition for
young adults with ADHD [15], which included a surveil-
lance study using the British Paediatric Surveillance Unit
(BPSU) and CAPSS simultaneously. For the purposes of
this paper, CAPSS and CRIS are discussed independently
from the wider NIHR study.
Surveillance methodology
The CAPSS surveillance system was used to collect data
on incident transition. This surveillance system provides
a coordinated data collection system; it is designed to
collect notification reports from clinicians, and to sup-
port research teams to gather data from the clinicians
about each patient, with follow up to assess outcome
and understand management [16]. The methodology
was developed by BPSU and is a well-established and
Eke et al. BMC Medical Research Methodology          (2019) 19:179 Page 2 of 9
very successful system traditionally used to study rare
paediatric disorders and events across the United
Kingdom (UK) and Republic of Ireland (ROI) without
selection bias. The system has been replicated around
the world for paediatric surveillance, but also for differ-
ent specialities [17]; CAPSS is one example and collects
notifications from Consultant Child and Adolescent
Psychiatrists [18].
Figure 1 illustrates the surveillance process. Approxi-
mately 1000 consultant child and adolescent psychia-
trists are sent a surveillance ‘reporting card’ (now 90%
via email) each month in order to report uncommon
disorders to all current listed research studies. More
details on the process are described elsewhere [19–21].
Relevant ethical approval was obtained. The govern-
ance structure for surveillance studies is complex,
challenging and fluid. Surveillance data is not publically
available and this type of surveillance required Health
Research Authority (HRA) approval as cases may be re-
ported from any NHS Trust that works with children
across the UK. In addition, Section 251 approval is re-
quired from the Confidentiality Advisory Group (CAG)
to permit clinicians to report anonymous case note in-
formation without patient/parent consent provided there
is no requirement or expectation for additional patient
contact as a result of the study. (HRA-IRAS reference
159209, CAG reference 15/CAG/0184).
CAPSS is set up to investigate rare childhood disorders
[21] defined as less than 1:20,000 incidence. Thus, con-
ditions are accepted for study based on rarity and public
health relevance. ADHD is not a rare condition, yet the
successful transfer of care for a young person with
ADHD between child and adult services is recognised as
uncommon and of relevance to both paediatricians and
child and adolescent psychiatrists [9]. The first month of
any surveillance study is treated as a pilot to iron out
any difficulties with definitions and because prior experi-
ence indicates that prevalent cases are often reported
due to interest about the study. CAPSS recognised the
public health relevance of monitoring this event, but
expressed concerns that this could result in large num-
bers of cases (more than 360 per year) which would
overload the system [19, 22]. The study was initially ap-
proved for six months active surveillance (half the time
period of typical surveillance studies) with the option to
extend to a full year depending on the number of cases
reported. In total the surveillance study ran for thirteen
months from November 2015 to November 2016, which
included the first pilot month. The follow up period ran
from August 2016 to August 2017, and was at nine
months for each reported case.
Case definition criteria
This study was the first time that a surveillance case
definition had described a health service process and not
just a condition checked by a review of clinical symp-
toms. The surveillance definition was very different to
usual surveillance criteria [23]. In addition, as this study
was part of a larger project, the definition had to be
appropriate for both paediatricians and psychiatrists, to
ensure that both sets of clinicians would identify the
same transition processes. Therefore, the case definition
was designed in close collaboration with members of
BPSU and CAPSS, and required repeated iterations in-
volving stakeholders from an advisory group, and both
BPSU and CAPSS scientific committees. The definition
had to be agreed before the application for the study
could be approved. The first pilot month also allowed
for any issues with the case definition to be raised.
Table 1 lists the case definition criteria that had to be
met in order for a case to be eligible for inclusion in the
study.
Fig. 1 Surveillance Methodology
Eke et al. BMC Medical Research Methodology          (2019) 19:179 Page 3 of 9
The case definition criteria were developed to be pre-
cise and clearly defined, and to specify the ongoing need
for support from specialist adult mental health services
as concretely as possible, while echoing the recommen-
dations outlined in the NICE guidelines for transition in
health and social care services [24]. The aim of the case
definition was to provide a minimum estimate of the
number of young people with ADHD who required a
transfer from CAMHS or paediatrics to adult services
during the surveillance period. As different CAMHS and
Adolescent services are likely to have different protocols
and service specifications, and there are also different
types of services available to treat young people with
ADHD such as 0–25 services, the age boundary was un-
specified in the case definition in order to measure when
the transition was actually occurring as a secondary aim.
Requirement for ongoing medication was chosen as a
criterion in order to rule out subjectivity in the applica-
tion of definitions of ‘ongoing care’. It would not capture
those who did not need or want medication but did need
ongoing psychological support.
Questionnaire development
Baseline notification and follow up questionnaires were
developed according to guidance for developing a sur-
veillance study [22], and each questionnaire was highly
structured and as brief as possible. The baseline ques-
tionnaire was sent to all clinicians that reported a case
to the study. The questions confirmed eligibility, and
collected sufficient patient data to detect and remove
duplicates. It also collected details of patient treatment,
and details of the planned transition to an adult service.
Any professional with access to the patient notes could
complete the questionnaire on behalf of the consultant,
but the notification card and report were always sent to
the consultant child and adolescent psychiatrist via the
relevant surveillance unit. A nine month follow up ques-
tionnaire was sent to the same reporting clinician to
confirm the outcome and details of the transition. Email
and postal reminders for non-returned questionnaires
were sent after 4 weeks and after 6 weeks. Finally a
follow up telephone call was made if the questionnaire
was still outstanding.
Case note review
The electronic clinical case note system from the
Maudsley Biomedical Research Centre (BRC) Clinical
Record Interactive Search (CRIS) at the South London
and Maudsley (SLaM) NHS Foundation Trust, was
chosen as the system for the case note review method-
ology. CRIS is not publically available, but provides
authorised researchers access to secure, regulated, anon-
ymised patient data extracted from electronic clinical
patient notes [14]. Data from CRIS were used over the
same time period, applying the same criteria as the
surveillance study, to identify cases. Comparison could
only be drawn against a subset of the data collected
using CAPSS, as SLaM provide mental health services
only. CRIS was approved as an anonymised data re-
source for secondary analysis by Oxfordshire Research
Ethics Committee (08/H0606/71 + 5). This project was
reviewed and approved by the CRIS patient-led oversight
committee (CRIS project ref.:961).
The case definition criteria from the surveillance study
was operationalised into a structured query language
(SQL), which was used to identify relevant cases in CRIS.
This search produces an output of anonymous electronic
records that meet the search criteria. Manual review of
the electronic records by two researchers extracted the
individual, clinical and service related characteristics of
the case, including any available details about transition
(see Table 2). Two researchers were used as the process
was time intensive. It also prevented bias that might
occur from a single researcher; approximately 50% of
the case note records were double screened.
Analysis of data from surveillance and case note review
A measure of compliance with a surveillance scheme is
the proportion of reporting cards returned [25]. The
successful utility of the surveillance methodology is
discussed by exploring the use and understanding of the
case definition, errors with reporting and the case
definition, compliance to monthly reporting cards and
return of questionnaires, and the mechanisms of the
surveillance databases used.
Data linkage and protection governance meant that
cases from CRIS could not be directly linked to the
patient data collected in the surveillance study, thus only
estimates and descriptive characteristics of cases
captured by the two methods could be compared. It was
also not possible to directly replicate the same boundary
of SLaM in the CAPSS data as researchers are blinded
to identifiable patient data and the information provided
Table 1 Surveillance Case Definition Criteria
1. A young person with a clinical diagnosis of ADHD under the care of
CAMHS, who is reviewed for the first time when, within 6 months of
reaching the services’ age boundary, whatever this may be. Young
people should only be reported once and those that have already
been seen and reported in this time-scale should not be reported a
second time.
2. The young person is considered to require continued drug treatment
for their symptoms of ADHD after crossing the service age boundary.
3. The young person should not have been reported previously to the
BPSU/CAPSS in relation to the current study.
4. A young person with ADHD and comorbid diagnoses, including
learning / developmental disabilities, should be reported only if it is
their ADHD for which on-going drug treatment in adult services is
required.
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on each case related to the reporting consultant and not
the service or clinic. The wider boundary of ‘London’
was used in the CAPSS data to compare against.
The incidence of transition collected via both systems
was compared. Data from each source were extracted by
a researcher and collated in to a spreadsheet using Excel.
Descriptive data were collated for the number of cases
identified, gender, ethnicity, and the reviewing clinician.
Further descriptive data were also collated for transition
referral date, referral acceptance, first appointment in
adult service, evidence of joint meetings and persons in-
volved in transition. These were tabulated and directly
compared.
Results
Overall acceptance of surveillance methodology
Over the twelve month period, there was a mean re-
sponse rate to the CAPSS monthly reporting cards of
53% (total of 7016 cards sent). This is lower than CAPSS
have reported previously [18, 26]. In total there were 300
CAPSS case notifications; more cases than existing stud-
ies on transition have suggested in one year [1, 10, 11].
The response rate to the questionnaires (58% at baseline
and 83% at follow up) was also slightly lower than
reported by CAPSS in other studies [17, 26]. Further de-
scriptive results of the surveillance data collected are dis-
cussed in a separate paper [27]. For the purposes of this
paper, only the CAPSS cases that were identified to be
reported from within the boundary of London (n = 45)
were included in the analysis.
Surveillance case definition
The case definition raised some issues, particularly at
the beginning of the surveillance period. Misunderstand-
ing occurred around the term ‘reviewed for the first time,
within six months of the age boundary’. It was unclear to
some clinicians if it was the first time they had ever
reviewed the patient, and thus a new diagnosis, or
whether it was first time reviewed during the surveil-
lance period. Queries were resolved directly with the
clinician by explaining the terminology as ‘the first time
the case is seen during the surveillance period’. Most er-
rors that occurred due to this confusion occurred during
the first pilot month; these data were excluded from
subsequent analysis as per protocol.
Other errors in reporting from clinicians included; two
consultants who reported a whole caseload of ADHD
patients rather than reporting just the patients that re-
quired a transition and were at transition age; five cases
were reported more than once as they were seen more
than once during the study period (this was the reason
for the “reviewed for the first time” criterion); consul-
tants who were not able to remember the patient details
when asked to complete the baseline questionnaire (n =
16); cases that did not meet one or more of the five case
definition criteria (n = 30); and ‘reporting in error’ e.g.
ticking wrong box on card, reading the card incorrectly,
no recollection of reporting (n = 19).
Surveillance data collection
Registration with CAPSS is voluntary and therefore not
all consultants may be registered to receive the reporting
cards. Only consultant and associate specialist level clini-
cians are enrolled once identified; other clinicians may
review patients with ADHD at the transition boundary,
particularly if they are clinically well, but would not be
contacted to notify to CAPSS. Some contact details pro-
vided by the surveillance organisation was out of date
(n = 8, 7%), which prevented the research team reaching
the clinician with the questionnaire. The research team
made alternative efforts to reach the clinician, for ex-
ample with help from CAPSS, or by using search engines
and contacting the clinic or hospital directly.
The response rate to questionnaires was in line with
results of other surveillance studies, but there was no
response at all from 42% of questionnaires (n = 127),
some were returned blank (n = 1) or with missing data
(n = 39, 13%) and it was reported anecdotally as time
intensive to complete (n = 6, 2%). The sections most
frequently left blank at baseline were the facts regarding
transition, for example what service the patient was re-
ferred to. At follow up the questions most frequently left
Table 2 Complete list of CRIS data outputs extracted for data collection
CRIS ID Reason for appointment Other medication 3
Gender CAMHS or AMHS Other medication 4
Ethnicity Seen by Clinician CGAS score 1–100
DOB (specified) Comorbidity 1 SDQ Assessment Date
Truncated Postcode Comorbidity 2 SDQ total score
Social Deprivation Comorbidity 3 Hyperactivity score
Date of Diagnosis of ADHD Comorbidity other Impact score
CAMHS Directorate ADHD Medication 1 Contact frequency
Last date seen ADHD Medication 2 DNA rate
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blank were the elements of optimal transition, for ex-
ample whether a joint meeting between services took
place. Efforts were made to contact clinicians directly to
complete any missing data.
Comparison of methods
Table 3 compares the CAPSS surveillance and the case
note review data collected using CRIS. The CRIS data-
base identified 91 ADHD cases in SLaM who had a
clinical diagnosis of ADHD, were within six months of
the service age boundary, and therefore potentially
eligible for transition. However, there was evidence in
the case notes that 15 cases were discharged prior to
transition or were no longer on medication or requiring
treatment, leaving 76 that met all of the study criteria.
There were 45 CAPSS cases identified based on the
location of the reporting clinician, 18 of which were con-
firmed as eligible cases from the baseline questionnaire.
All CAPSS cases were reported by a consultant level
clinician, while only half (54%, n = 41) of the 76 eligible
CRIS cases were reported to have been seen by a con-
sultant. The remaining 46% of cases were either seen by
an alternative health professional or the case notes did
not indicate who had reviewed the patient.
Discussion
A well-established surveillance method, and a case note
review method have been used to assess the need for,
and process of, transition between child and adult ser-
vices for young people with ADHD. Utilised together,
both methods have provided an insight into the need for
transition of patients with ADHD in CAMHS settings in
the UK.
CAPSS was chosen in order to most closely reflect the
common health setting that patients with ADHD are
reviewed in within the UK, and the monthly notification
card completion rate throughout the study, which was
similar to the average CAPSS rates, shows that this
method of surveillance is successful. It also has the po-
tential to be used to monitor a health service event seen
by psychiatrists, in addition to incidence of rare condi-
tions which it is traditionally used for. CAPSS had the
potential to provide a national picture, in contrast to the
case note review that is localised. When compared to
the clinical case note review via CRIS, there was a sig-
nificant difference in the number of cases identified
using CAPSS. However, the case note review method
allowed all cases to be captured within a NHS trust that
required transition due to ongoing medication needs, re-
gardless of the treating or supervising clinician, whereas
surveillance relies on the clinician to accurately report
each case.
Using CAPSS, only consultant level psychiatry clini-
cians are sent reporting cards each month. The case
note review with CRIS demonstrated clearly that ADHD
patients in this mental health trust are frequently
reviewed by other health professionals, such as junior
doctors and specialist nurses. These clinicians would not
be able to report to CAPSS. Similarly locum clinicians
also may not be registered with, or reporting via CAPSS
due to frequent employment moves. Even if locums are
registered and do notify cases, they may have moved
posts between notification and baseline questionnaire, or
between baseline and follow up, and therefore not be
able to provide data. Patients may also be reviewed in
settings other than CAMHS, such as primary care or
forensic services [28], while a study of surveillance
approaches has highlighted the absence of surveillance
in the private sector despite it playing an important role
in health care provision [29]. This is perhaps particularly
relevant for young people with ADHD for whom there
can be long waits for treatment in the public sector and
gaps in the provision of adult services [15, 30].
Enrolment with CAPSS is voluntary, and therefore not
all consultants may be registered to receive the reporting
cards. A census in 2017 reported there to be 5395 regis-
tered consultant psychiatrists (approximately a quarter of
which are child and adolescent psychiatrists), whilst CAPSS
have approximately 1000 on their database [31–33]. It is
possible that although clinicians are registered with
CAPSS, they may be academics and not hold relevant
clinical caseloads, and would therefore not be reviewing
patients with ADHD. Some contact details provided by the
surveillance organisation were out of date, inevitably due
to clinicians frequently changing NHS Trusts, location,
role, retiring, or working as locum. Incomplete records
present a factor in non-return despite efforts to update
records and the use of alternative methods to contact
clinicians.
The surveillance system relies wholly on accurate
reporting from the clinician, and the average return rate
Table 3 CAPSS-CRIS comparison
CAPSS CRIS
Notifications/Identified cases (n) 45 91
Did not meet eligibility criteria (n) 27 15
Met all eligibility criteria (n) 18 76
Eligible cases only
Gender ratio (m%:f%) 83:17 84:16
Ethnicity (% White British) 72 46
Reported/Reviewed by Consultant (n) 18 41
Reported/Reviewed by other health
professional (n)
0 35
Transition referral made, accepted and first
appointment offered in adult service (n)
10 37
First appointment confirmed as attended (n) 4 28
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of the reporting cards was low in CAPSS when com-
pared to previous BPSU studies [17]. The BPSU system
was adopted and replicated by CAPSS in 2009, and
perhaps it is yet to become routine practice for child
and adolescent psychiatrists. The lower return rate of
notification cards may indeed indicate a lack of aware-
ness of the system and not necessarily a reflection of cli-
nicians actively being non-compliant. It is possible that
the difficulties with the case definition could also have
led to a lack of reported cases. Previous surveillance
studies have also cited difficulties with reporting, case
definitions and lower return rates [26, 34–36]. Clinicians
were offered certificates to demonstrate time committed
to research to be used for appraisal, as an incentive to
return questionnaires to the study. There is no evidence
to suggest that this had an impact on return of question-
naires, however certificates were generally received with
thanks.
It is important to estimate the accuracy of case ascer-
tainment in surveillance [37] and verify findings [38]. It
is recommended that researchers conducting surveil-
lance studies reconcile their data with other sources to
help improve completeness and accuracy [16]. Previous
surveillance studies [20, 39, 40] have used ‘capture re-
capture’ analysis to maximise case ascertainment, but for
this matched cases must be identifiable and the popula-
tion under study must be closed [20]. This was not
possible in the current study of transition in ADHD.
The CRIS database was used as an alternative data
source to estimate the incidence of transition among
young people with ADHD and to compare against the
data collected using surveillance.
There were limitations to this comparison. While
clinicians completing the surveillance questionnaires had
direct knowledge of the young people as well as the case
notes that they themselves may have written, the data
collected using CRIS relied on information recorded by
other people in the clinical notes [38]. Inevitably, this in-
volved some subjective judgements on behalf of the re-
searchers as the clinical notes may not necessarily include
readily available concrete information such as prescribed
medication, comorbidities or details of diagnosis. Similarly,
the information gathered by the surveillance questionnaires
was specified by the study researchers, and required short,
succinct responses. It was not always possible to identify
the same succinct information from the clinical case notes.
While the surveillance system has the advantage of its
national cover, the case note review was limited to a sin-
gle NHS trust covering one part of a metropolitan city.
How representative these services and the young people
attending them are of all young adults with ADHD is
difficult to judge. Existing research has alluded that pa-
tients identified in case registers are not always represen-
tative of all cases with that disorder [3]. Importantly, and
a key limitation of this study is that the geographic loca-
tion of SLaM clinics and hospitals could not be directly
replicated in the surveillance data, as the address pro-
vided from the surveillance notifications was that of the
clinician, and not of the clinic or hospital in which the
patient was seen. The broader term of ‘London’ was used
in the CAPSS data which almost certainly gathered cases
from a wider boundary than is included in SLaM. There
are nine mental health trusts in London, of which eight
have CAMHS services [41] (SLaM is one of them), sug-
gesting that the data collected in CRIS only represents a
fraction of the ADHD transition cases in London.
Data protection and information governance meant
that data could not be directly linked which would have
allowed more direct inference of the completeness of
case ascertainment from CAPSS to be drawn. Interest-
ingly, data protection rules may be more stringent than
the attitudes of many patients and public. A previous
study has highlighted the benefits of linking data to pro-
vide information that is missing and reduce bias [42]
and a study of attitudes towards linking data concluded
that it was perceived acceptable to share health data in a
medical context [43]. A study using medication registers
has previously been used to examine trends over transi-
tion [44], but not all trusts have such registers, and pre-
scribing for ADHD is often led by primary rather than
secondary health care.
While the case note review clearly provides the most
efficient local data, both methods offer strengths and
weaknesses in terms of our attempt to provide robust
national estimates. While imperfect, these results, par-
ticularly when combined, provide an insight in to the
issue of transition for young people with ADHD nation-
ally that has not been achieved by studies previously.
Ideally, routine data linkage could inform service plan-
ning and provision at national and local levels in real
time, but whilst systems like CRIS are located within a
limited number of trusts, additional methods will be
required. Many data protection and information govern-
ance issues currently mean that access to such data is
difficult to obtain when it exists.
Previous research has suggested that traditional public
health approaches for monitoring incidence of condi-
tions is too late, too costly and often inaccurate [45].
Managing and running a surveillance study is labour
intensive, both from the perspective of the surveillance
organisation and from the individual study team, but it
provides value for money as research studies can be con-
ducted simultaneously [5] and data can be gathered on a
national level. It is worth noting that case note review,
even using an isolated system such as CRIS, is also
labour intensive if the questions asked requires active
data extraction. For most conditions, surveillance studies
are still the only source of national data [46]. The
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existing surveillance organisations stress that studies
should not generate more than 360 cases per year [22];
for valuable national surveillance to be effective for more
than just incidence of rare conditions, and to continue
to inform public health policy [46], these systems need
to be properly funded and supported to enable large
scale national studies to be carried out. Previous re-
search has highlighted that national data are not neces-
sarily sufficient to address gaps and advance knowledge;
the establishment of the international network of paedi-
atric surveillance units (INOPSU) and the replication of
the methodology in certain specialities, potentially
provides methodological opportunities for researchers to
gather invaluable data on uncommon conditions or
health service events internationally [47] that should be
further explored.
Conclusion
This is the first study to survey the incidence of ADHD
transition using an existing surveillance methodology,
and the first study to directly compare and contrast the
feasibility of two existing methods (surveillance and elec-
tronic clinical case note review) in quantifying the need
for transition. Both methods offer different strengths
and weaknesses. The application of the combination of
both methods, as conducted in this study, provided an
insight in to the transition of care for young people with
ADHD at a national level, and suggests further work is
needed to refine the methodologies in order to ensure
that future such estimates are more robust.
Abbreviations
ADHD: Attention Deficit Hyperactivity Disorder; AMHS: Adult mental health
services; BPSU: British Paediatric Surveillance Unit; BRC: Biomedical Research
Centre; CAG: Confidentiality Advisory Group; CAMHS: Child and adolescent
mental health services; CAPSS: Child and Adolescent Psychiatry Surveillance
System; CATCh-uS: Children and Adolescents with ADHD in Transition between
Child and Adult Services; CRIS: Clinical Records Interactive Search; HRA: Health
Research Authority; SLaM: South London and Maudsley NHS Trust
Acknowledgements
The authors would like to thank the Research and Development Team at
Devon Partnership Trust for assisting in the data collection and
anonymisation in the surveillance study, and the research team at the
Biomedical Research Centre at South London and Maudsley Trust, who
helped with the searches of the CRIS database.
This study was part of the CATCh-uS project, which was funded by the Na-
tional Institute for Health Research Health Services and Delivery Research
Programme (project number 14/21/52) and the National Institute for Health
Research (NIHR) Collaboration for Leadership in Applied Health Research and
Care South West Peninsula. These funders had no role in study design, data
collection, data analysis, interpretation of data, or writing of the paper. The
views and opinions expressed therein are those of the authors and do not
necessarily reflect those of the NIHR Public Health Research Programme,
NIHR, NHS or the Department of Health.
Authors’ contributions
HE, AJ, JD and TF designed the study; HE and AJ collected, analysed and
interpreted the data collection via surveillance and CRIS with supervision
from TF, JD and RL; HE compiled the work and all authors (HE, AJ, JD, RL, CA,
and TF) substantively contributed to and revised the manuscript. All authors
(HE, AJ, JD, RL, CA, and TF) read and approved the final manuscript.
Funding
This study was part of a wider study CATCh-uS and is funded by the National
Institute for Health Research (HS&DR Programme Funding: 14/21/52) and
supported by the University of Exeter. The funding body had no role in the
design of the study, data collection, analysis, interpretation of the data, or
writing of the manuscript.
Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available because they are part of ongoing research that is not yet
published, but they are available from the corresponding author on
reasonable request.
Ethics approval and consent to participate
Relevant ethical approval was obtained. This type of surveillance required
Health Research Authority (HRA) approval as cases may be reported from
any NHS Trust that works with children across the UK. In addition, Section
251 approval is required from the Confidentiality Advisory Group (CAG) to
permit clinicians to report anonymous case note information without
patient/parent consent provided there is no requirement or expectation for
additional patient contact as a result of the study.
Health Research Authority (HRA) approval – HRA-IRAS reference 159209 Sec-
tion 251 Confidentiality Advisory Group (CAG) – CAG reference 15/CAG/0184.
CRIS was approved as an anonymised data resource for secondary analysis
by Oxfordshire Research Ethics Committee (08/H0606/71 + 5). This project
was reviewed and approved by the CRIS patient-led oversight committee
(CRIS project ref.:961).
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1University of Exeter Medical School, South Cloisters 1.01, St Luke’s Campus,
Exeter EX1 2LU, UK. 2Child and Adolescent Psychiatry Surveillance System,
London, UK. 3Kings College London, De Crespigny Park, Denmark Hill,
London SE5 8AF, UK. 4British Paediatric Surveillance Unit, Royal College of
Paediatrics and Child Health, 5-11 Theobalds Rd, London WC1X 8SH, UK.
5Surrey & Borders Partnership NHS Foundation Trust, Redhill, UK. 6Centre for
Psychiatry, Imperial College London, 7th Floor Commonwealth Building, Du
Cane Road, London W12 0NN, UK. 7User Perspectives, University of Southern
Denmark, DK-5000 Odense C, Denmark.
Received: 29 August 2018 Accepted: 13 August 2019
References
1. Singh S, Paul M, Ford T, Kramer T, Weaver T. Transitions of care from child
and adolescent mental health services to adult mental health services
(TRACK study): a study of protocols in greater London. BMC Health Serv Res.
2008;8:135.
2. Stewart R, Soremekun M, Perera G, Broadbent M, Callard F, Denis M, et al.
The South London and Maudsley NHS Foundation Trust biomedical
research Centre (SLAM BRC) case register: development and descriptive
data. BMC Psychiatry. 2009;9:51.
3. Allebeck P. The use of population based registers in psychiatric research.
Acta Psychiatr Scand. 2009;120(5):386–91.
4. Perera G, Broadbent M, Callard F, Chang CK, Downs J, Dutta R, et al. Cohort
profile of the South London and Maudsley NHS Foundation Trust
biomedical research Centre (SLaM BRC) case register: current status and
recent enhancement of an electronic mental health record-derived data
resource. BMJ Open. 2016;6(3):e008721.
5. Elliott E, Nicoll A, Lynn R, Marchessault V, Hirasing R, Ridley G. Rare disease
Surveillance: an international perspective. Paediatric Child Health. 2001;6(5):
251–60.
6. Ford T, Hamilton H, Meltzer H, Goodman R. Child mental health is
Everybody's business: the prevalence of contact with public sector services
by type of disorder among British school children in a three-year period.
Child Adolesc Mental Health. 2007;12(1):13–20.
Eke et al. BMC Medical Research Methodology          (2019) 19:179 Page 8 of 9
7. Faraone S, Asherson P, Banaschewski T, Biederman J, Buitelaar J, Ramos-
Quiroga J, et al. ADHD. Nat Rev Dis Primers. 2015;1:15027.
8. Faraone S, Biederman J, Mick E. The age-dependent decline of attention
deficit hyperactivity disorder: a meta-analysis of follow-up studies. Psychol
Med. 2006;36(2):159–65.
9. Paul M, Ford T, Kramer T, Islam Z, Harley K, Singh SP. Transfers and
transitions between child and adult mental health services. Br J Psychiatry
Suppl. 2013;54:s36–40.
10. Tatlow-Golden M, Gavin B, McNamara N, Singh S, Ford T, Paul M, et al.
Transitioning from child and adolescent mental health services with
attention-deficit hyperactivity disorder in Ireland: case note review. Early
Interv Psychiatry. 2018;12(3):505–12.
11. Islam Z, Ford T, Kramer T, Paul M, Parsons H, Harley K, et al. Mind how you
cross the gap! Outcomes for young people who failed to make the
transition from child to adult services: the TRACK study. Br J Psychiatry Bull.
2016;40(3):142–8.
12. Copeland WE, Adair CE, Smetanin P, Stiff D, Briante C, Colman I, et al.
Diagnostic transitions from childhood to adolescence to early adulthood. J
Child Psychol Psychiatry. 2013;54(7):791–9.
13. Glantz MD, Anthony JC, Berglund PA, Degenhardt L, Dierker L, Kalaydjian A,
et al. Mental disorders as risk factors for later substance dependence:
estimates of optimal prevention and treatment benefits. Psychol Med. 2009;
39(8):1365–77.
14. SLaM NHS Foundation Trust. Introducing CRIS 2017 [Available from: https://
www.maudsleybrc.nihr.ac.uk/media/190072/cris-leaflet_active.pdf.
15. Ford T, Janssens A, Asherson P, Beresford B, Paul M, Ani C, et al. CATCh-uS:
Children with ADHD in transition from children’s services to adult services:
NIHR; 2015 [Available from: https://www.journalslibrary.nihr.ac.uk/
programmes/hsdr/142152/#/.
16. Nicoll A, Lynn R, Rahi JS, Verity C, Haines L. Public health outputs from the
British Paediatric Surveillance unit and similar clinician based systems. J R
Soc Med. 2000;93:580–5.
17. Lynn R, Avis J, Reading R. The British Paediatric Surveillance unit 30th
anniversary report: facilitating childhood rare disease research for over 30
years. London: British Paediatric Surveillance Unit; 2016.
18. Lynn R, Viner R, Nicholls D. Ascertainment of early onset eating disorders: a
pilot for developing a national child psychiatric surveillance system. Child
Adolesc Mental Health. 2012;17(2):109–12.
19. Verity C, Preece M. Surveillance for rare disorders by the BPSU. Arch Dis
Child. 2002;87:269–71.
20. Knowles RL, Smith A, Lynn R, Rahi JS, British Paediatric Surveillance U. Using
multiple sources to improve and measure case ascertainment in
surveillance studies: 20 years of the British Paediatric Surveillance unit. J
Public Health. 2006;28(2):157–65.
21. Knowles RL, Friend H, Lynn R, Mitchell S, Michie C, Ihekweazu C, et al.
Surveillance of rare diseases: a public health evaluation of the British
Paediatric Surveillance unit. J Public Health. 2012;34(2):279–86.
22. RCPCH. Applying to the BPSU to run a study on the ‘Orange Card’ reporting
scheme 2018 [Available from: https://www.rcpch.ac.uk/resources/applying-
bpsu-run-study-orange-card-reporting-scheme.
23. Hudson LD, Nicholls DE, Lynn RM, Viner RM. Medical instability and growth
of children and adolescents with early onset eating disorders. Arch Dis
Child. 2012;97(9):779–84.
24. NICE. Transition from children’s to adults’ services for young people using
health or social care services. 2016.
25. Godward S, Dezateux C. Validation of the reporting bases of the orthopaedic
and paediatric surveillance schemes. Arch Dis Child. 1996;75:232–6.
26. Ani C, Reading R, Lynn R, Forlee S, Garralda E. Incidence and 12-month
outcome of non-transient childhood conversion disorder in the U.K. and
Ireland. Br J Psychiatry. 2013;202:413–8.
27. Eke H, Janssens A, Newlove-Delgado T, Price A, Ford T. Transition between
child and adult services for young people with ADHD: findings from a
British national surveillance study. Br J Psychiatry. in submission.
28. NICE. Attention deficit hyperactivity disorder overview: NICE pathway. 2017.
29. Kroll M, Phalkey RK, Kraas F. Challenges to the surveillance of non-
communicable diseases – a review of selected approaches. BMC Public
Health. 2015;15(1):1243.
30. Price A, Janssens A, Asherson P, Paul M, Ford T. Services for adults with
attention deficit hyperactivity disorder (ADHD) in the United Kingdom: a
stakeholder informed national cross-sectional mapping study. in submission.
31. RCPCH. RCPCH Medical Workforce Census 2013. 2014.
32. RCPsych. Census 2017: Workforce figures for consultant and specialty doctor
psychiatrists. 2017.
33. RCPsych. Welcome to the Child and Adolescent Psychiatry Surveillance
System (CAPSS) 2018 [Available from: https://www.rcpsych.ac.uk/
workinpsychiatry/qualityimprovement/researchandevaluation/capss.aspx.
34. Okike IO, Johnson AP, Henderson KL, Blackburn RM, Muller-Pebody B,
Ladhani SN, et al. Incidence, etiology, and outcome of bacterial meningitis
in infants aged <90 days in the United Kingdom and Republic of Ireland:
prospective, enhanced, national population-based surveillance. Clin Infect
Dis. 2014;59(10):e150–7.
35. Nicholls DE, Lynn R, Viner RM. Childhood eating disorders: British national
surveillance study. Br J Psychiatry. 2011;198(4):295–301.
36. Tiffin PA, Kitchen CE. Incidence and 12-month outcome of childhood non-
affective psychoses: British national surveillance study. Br J Psychiatry. 2015;
206(6):517–8.
37. Rahi JS, Dezateux C. Capture-recapture analysis of ascertainment by active
Surveillance in the British congenital cataract study. Invest Opthalmol Vis
Sci. 1999;40(1):236–9.
38. Ford T, Stewart R, Downs J. Surveillance, Case Registers and Big Data. In:
Prince M, Stewart R, Ford T, Hotopf M, Das-Munshi J, eds. Practical
Psychiatric Epidemiology, Second Edition UK. Oxford University Press (in
press).
39. Fortnum H, Summerfield A, Marshall D, Davis A, Bamford J. Prevalence of
permanent childhood hearing impairment in the United Kingdom and
implications for universal neonatal hearing screening: questionnaire based
ascertainment study. Bmj. 2001;323:1–6.
40. Crowcroft N, Andrews N, Rooney C, Brisson M, Miller E. Deaths from
pertussis are underestimated in England. Arch Dis Child. 2002;86:336–8.
41. NHS Office of London Clinical Commissioning Groups. Mental health trusts 2018
[Available from: https://www.myhealth.london.nhs.uk/mental-health-trusts.
42. Audrey S, Brown L, Campbell R, Boyd A, Macleod J. Young people’s views
about consenting to data linkage: findings from the PEARL qualitative study.
BMC Med Res Methodol. 2016;16:34.
43. The Wellcome Trust. Summary report of qualitative research into public
attitudes to personal data and linking personal data 2013 [Available from:
https://wellcome.ac.uk/sites/default/files/wtp053205_0.pdf.
44. Newlove-Delgado T, Ford T, Hamilton W, Stein K, Ukoumunne O.
Prescribing of medication for attention deficit hyperactivity disorder among
young people in the clinical practice research datalink 2005-2013: analysis
of time to cessation. Eur Child Adolesc Psychiatry. 2018;27(1):29–35.
45. Chao A. Capture–Recapture. In: N. Balakrishnan TC, B. Everitt, W. Piegorsch,
F. Ruggeri and J. L. Teugels, editor. Wiley StatsRef: Statistics Reference
Online 2014.
46. Grenier D, Elliott EJ, Zurynski Y, Rodrigues Pereira R, Preece M, Lynn R, et al.
Beyond counting cases: public health impacts of national Paediatric
Surveillance units. Arch Dis Child. 2007;92(6):527–33.
47. Grenier D, Lynn R, Zurynski Y. Public health impacts of the international
network of Paediatric Surveillance units. Paediatric Child Health. 2009;14(8):
499–50.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Eke et al. BMC Medical Research Methodology          (2019) 19:179 Page 9 of 9
